Introduction
All molybdenum-containing enzymes except nitrogenase complex the metal through a unique pterin termed molybdopterin (1). Structural characterization of four derivatives of molybdopterin, Form A Form B (2) , camMPT (3), camMGD (4) strongly suggested the structure of active molybdopterin. In 1989 compound z was isolated from molybdenum cofactor deficient mutants of E. coli (5) . From these facts it is supposed that pterins with 4 carhons on the 6-alkyl side chain concern with the biosynthesis of molyhdopterin and its related pterins including urothion.
We have previously isolated 6-( 12,J,4-tetrahydroxybutyl)pterin (THBP) from cultured medium of Rhodopseudomolllls sphlleroides G M -I: the configurations of the three chiral centers in the side chain remained unknown (6) . This paper describes the determination of the absolute configuration of natural THBP isolated from Rp . . Iphaeroides GM-l.
Materials and Methods

1m/arion of" THBP from Rhodopseudolllol1(JS sphaeroid(~\
GM-/
The strain of Rp. sphaeroides GM-I was kindly provided by Y. Hoshino, Tokyo Metropolitan University. The media and conditions used for maintenance and cultivation of strain GM-I were essentially the same as described by Y. Hoshino: yeast extracts were removed from the medium (7) .
The cultured medium and Ic/ KI solution (50 ml: I'Yr, Ie. 2% KI in H ,O) was added. The suspension was stirred in the dark for 30 min and centrifuged (10000 rpm. 15 min). The supernatant was adjusted to pH 9 with 4% ammonia and filtered . The filtrate was concentrated to a small volume in vacuo at below 4flt . The concen-trate was applied to a DEAE-cellulose column (5.5 X 20 cm, HCOO-form). The blue fluorescent compound was eluted with distill ed water and the eluted solution was evaporated to dryness in vacuo at below 40"c. The residue was dissolved in water and the solution was applied to a Dowex 50 W X8 column (3.6 X 10 cm, H+ form). The column was washed with distilled water and the blue fluorescent compound was eluted with IN ammonia. The eluted solution was evaporated to dryness in vacuo at below 40°C and the residue was applied to a CM -Sephadex column (3.6 X 20 cm, H + form) in order to sepa rate THBP from 2-amino-4-hydroxypteridine in the residue. THBP was eluted with distilled water and the eluted solution was collected. The solution was concentrated in vacuo at below 40"C . In order to purify THBP, aliquots of this concentrate was injected to C-18 ODS column with HPLC system (see below). The main blue fluorescent compound having a retention time about 10 min was repeatedly collected and evaporated in vacuo at below 40°C (yellow powder. 1.2 mg).
Syntheses of 6-(l.2.3.4-lelrahydroxybutyl)pterin isomers
Eight optical isomers of THBP were synthesized according to the method desclibed by Forrest and 
Circular dichroism (CD) measurements
CD spectra were recorded on a JASCO J-720 spectropolarimeter. The spectra were measured in IN HC!. Results were expressed at molecular ellipticities [8J which were calculated as 100 X 80bserved/ concentration( molar) X ligh t path( cm).
Results
As desc ribed a bove, 6-( 1,2,3A-tetrahydroxybutyl) pterin (THBP) isolated from photosy nthetic bacteria. Rhodopseudomonas sphaeroides has shown the same retention time in HPLC analysis with those of synthetic 6-(D-ribo-I.2,3,4-tetrahydroxybutyl) pterin (0-ribo-THBP) and its L-ribo-isomer; the retention time is, however. different from those of other isomers. CD spectra were detelmined for natural THBP and authentic D-ribo-THBP and L-ribo-THBP. It was found that the CD curve of natural origin is similar to that of authentic D-ribo-THBP and in the mirror image to that of L-ribo-THBP (Fig. 1) . Thus. THBP from Rp. sphaeroides was proved to be 2-amino-4-hydroxy-6-(O-ribo-1 ,2.3,4-tetrahydroxybutyl)pteridi ne [lg] . The biochemical function of O-ribo-THBP is still unknown. but its structural features strongly suggest that its phosphorylated compound presumably in reduced form is a precursor of molybdopterin and its related compounds including urothion.
